• Quantitative analysis of the composition of the venous wall has not yet been attempted by chemical analysis. Aside from histological data, much of which was collected by Iviigelgen, 1 the venous Avail has so far escaped the attention recently devoted to the arterial wall.
"
5 In the course of studies of the pathogenesis of varices, 0 ' 8 it was found that the normal composition of the venous wall had first to be determined, particularly in the internal saphenous vein. We have been particularly interested in whether differences in hydrostatic pressure on the venous wall are correlated with chemical differences, and to this end we analyzed material from ambulatory adults and from children below the age of ambulation.
Methods

MATERIAL (VENOUS SAMPLES)
For control experiments we used freshly prepared samples of the femoral vein and aorta, the latter without any obvious ntheromata. Further analysis involved carefully sectioned samples of the internal saphenous vein (ISV) both from the superior portion of drainage into the femoral vein and from the inferior segment at the level of the ankle. These samples were removed 4 to 24 hours post mortem from cadavers with no signs of varices, in which the cause of deatli was accident. The ages of the adult group varied from 16 to 40 yenrs, children from 20 hours to 8 months. In the latter group was one child three years old; however, this child had never walked due to the nature of its basic disease (congenital spastic diplegia).
CHEMICAL TREATMENT OF DRIED TISSUE
After careful removal of clotted blood and surrounding connective tissue, samples of from Received for publication February 28, 1962.
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80 to 120 mg. were accurately weighed, cleared of fat and water by extraction in acetone and ether, and dried in an oven at 105 C. Water content was determined by weight change on drying. The analyzed constituents were then calculated on the basis of fat-free diy weight.
DETERMINATION OF COLLAGEN AND ELASTIN
Chvapil's 9 modification of the method of Neumann and Logan 10 was used. Hydroxyproline content was estimated by the method of Stegemann. 11 Elastin was determined by two methods: hydroxyproline content and the gravimetric method of Lowry. 12 With the given analytical methods, we found that the hydroxyproline content of elastin of human vessels was 1.23 per cent. To calculate elastin from hydroxyproline content, therefore, a factor of SI.2 was used.
7
MUSCLE AND OTHER TISSUES
By numerical subtraction of the per cent content of collagen and elastin from 100, a number results which we assumed to represent muscle and other cellular elements in the vessel wall. Histologicnlly, most of this fraction would appear to be muscle in origin. The histological slices were prepared from paraffin embedding and stained with trichrome. The width of the media was calculated as the average of four measurements from various venous segments.
Results were analyzed using Fisher's J-test (for paired values).
Results To test the accuracy of the methods used, we first compared the known composition of the aortic wall with that of the femoral A'ein. Values for both connective tissue components, collagen and elastin, and the ratios of these components in both vessels are shown in figure 1 (mean of six observations). The ratio of the sum of both connective tissue components and muscle in our analyses is given in comparison with values obtained from planimetric analysis of histological preparations presented by Kiigelgen 1 in table 1.
Further tables show the scatter of the estimated values from various aspects. 
FIGURE 2
Differences in the composition of the superior and inferior segments of the internal saphenous vein in adult subjects.
differences were small, but interindividual differences were significant in terms ot! water, collagen, and elastin. Figure 2 shows upper segment composition compared with that of the lower segment. The superior segment contained more collagen and elastin than the lower, which, on the other hand, contained more muscle. These data were complemented by histological estimation of the thickness of the media, as shown in figure  3 , where it can be seen that the inferior venous segments had a thicker muscular layer than the superior. This latter difference is mainly due to the circular muscle of the media, which bears the main brunt of hydrostatic pressure. Such hydrostatic differences would not be expected to operate in children, and this is confirmed by the data in figure 4. Although there is less elastin in the lower venous segment in infants, there were no such differences for collagen and muscle.
Discussion
The values for collagen and elastin content of the aorta are in agreement with those of other authors, 3 which strongly suggests that the methods used here for both arterial and venous tissue were adequate. Moreover, the methods used here agreed with the plajiimetric measurements of Ivtigelgen.
1
The reasons for the considerable scatter of the extreme values were analyzed in detail. Despite the fact that venous composition was far more variable than arterial, 1 the present results show that the composition of neighboring segments of the ISV show little variation. The greatest factor in scatter was interindividual differences. Age dependence within our given groups was not apparent. When superior and inferior segments of the ISV are compared in a given individual, however, significant differences appear, and these differences would appear to be of physiological significance in terms of the different hydrostatic loads applied, particularly in the standing or upright adult. The higher muscle content of the lower venous segments may well be a reflection of this pressure gradient, and these differences are in agreement with histological estimates of the thickness of the medial layers in these two segments. In particular, the circular muscle layer of the media comes into focus as the greatest variable as a function of pressure gradient. On the other hand, the inferior segment contained less collagen and elastin, and it is a general phenomenon that elastic tissue components decrease in the vessel wall in a direction to the periphery. It is not known whether this also applies to collagen fibers. Analysis of infant venous material shows that the elastin differences are present even before the organism begins bipedal locomotion. However, the lack of a difference in muscle content in superior and inferior venous segments in the infant material suggests that this latter difference in the adult is a function of the upright posture and bipedal locomotion.
There were no differences in tissue water content. Even if absolute values of tissue water might be expected to change post mortem, since two venous segments were compared with one another in relative terms, these differences would tend to cancel out.
Summary
Chemical analysis of the collagen, elastin, and water content of various segments of the internal saphenous vein in the human has been carried out. Normal values were obtained to give a basis for comparison with pathological material from varicosities. The following observations were made: (1) The ratio of connective tissue elements in the internal saphenous vein (ISV) is the reverse of that in the aortic wall; the ISV contains more collagen than elastin. (2) The total scatter of elastin and collagen values in the venous wall is large, mainly due to interindividual differences. No particular dependence on age was observed in the ambulant group. 
FIGURE 4
Differences in the composition of the superior and inferior segments of the internal saphenous vein in infants.
composition in a given individual between the superior segment at the insertion of the ISV into the femoral vein aud the inferior segment at the level of the ankle. There Avas more collagen and elastin superiorly, and more muscle inferioiiy. This corresponded to histological analysis showing a thicker layer of circular muscle in the media of the inferior segment.
(5) The same differences in elastin content were found in infants who had not yet begun to walk; however, the infant group showed no superior-inferior differences in collagen and muscle composition of the venous wall. It is suggested that this latter difference is a function of upright posture and bipedal locomotion, and the attendant gradient of hydrostatic pressure. 
